New detachable poly(ethylene glycol) conjugates: cysteine-cleavable lipopolymers regenerating natural phospholipid, diacyl phosphatidylethanolamine.
A new strategy for the reversible attachment of methoxypoly(ethylene glycol) (mPEG) to an amino-containing substrate is described. The strategy is based on formation of a benzyl carbamate linkage substituted with a disulfide in the para or ortho position. While being stable under nonreducing conditions, the dithiobenzyl (DTB) urethane linkage is susceptible to cleavage by mild thiolysis with cysteine resulting in release of the parent amino component of the conjugate in its original form. The method is exemplified by preparation of mPEG-DTB-alcohol, its activation and attachment to distearoylphosphatidylethanolamine (DSPE). The resulting lipopolymer incorporates into liposomes, which are capable of losing their polymer coating under conditions approximating those existing in vivo. Implications for drug delivery are briefly discussed.